Background: The past decade has seen a rapid change in the climate system with an increased risk of extreme weather events. On and following the 3rd of January 2013, Tasmania experienced three catastrophic bushfires, which led to the evacuation of several communities, the loss of many properties, and a financial cost of approximately AUD$80 million. Objective: To explore the impacts of the 2012/2013 Tasmanian bushfires on community pharmacies. Method: Qualitative research methods were undertaken, employing semi-structured telephone interviews with a purposive sample of seven Tasmanian pharmacists. The interviews were recorded and transcribed, and two different methods were used to analyze the text. The first method utilized Leximancer Ò text analytics software to provide a birds-eye view of the conceptual structure of the text. The second method involved manual, open and axial coding, conducted independently by the two researchers for inter-rater reliability, to identify key themes in the discourse. Results: Two main themes were identified -'people' and 'supply' -from which six key concepts were derived. The six concepts were 'patients,' 'pharmacists,' 'local doctor,' 'pharmacy operations,' 'disaster management planning,' and 'emergency supply regulation.' Conclusion: This study identified challenges faced by community pharmacists during Tasmanian bushfires. Interviewees highlighted the need for both the Tasmanian State Government and the Australian Federal Government to recognize the important primary care role that community pharmacists play during natural disasters, and therefore involve pharmacists in disaster management planning. They called for greater support and guidance for community pharmacists from regulatory and other government bodies during these events. Their comments highlighted the need for a review of Tasmania's three-day emergency supply regulation that allows pharmacists to provide a three-day supply of a patient's medication without a doctor's prescription in an emergency situation.
Introduction
The past decade has seen a rapid change in the climate system, with an increased risk of extreme weather events. [1] [2] [3] [4] [5] These include coastal flooding, tsunamis, earthquakes, prolonged duration of heatwaves, and severe bushfires. [1] [2] [3] The impacts of climate change contributed to the extreme heatwaves and catastrophic bushfire conditions experienced in Australia during the summer of 2012/ 13 -termed the 'Angry Summer' by the Australian Climate Commission. 2 On and following the 3rd of January 2013, Tasmania experienced three major bushfires at Lake Repulse, Bicheno and Forcett. The Forcett fire was the most severe of the three, and led to the evacuation of several communities, the loss of many properties, and a financial cost of approximately $80 million, affecting both local residents and visiting tourists. 6 Whilst the whole community is affected when a natural disaster strikes, elderly people, and particularly those with multiple co-morbidities, such as cardiovascular disease, diabetes and cancer, are particularly vulnerable. Over 80% of Australians aged 65 years and over were reported as having three or more chronic diseases in the Australian 2007-2008 National Health Survey.
7 Additionally, nearly everyone within this age group suffered from one long-term chronic condition. 7 It was reported that approximately 70% of elderly women and 60% of elderly men take at least four medications (prescription and nonprescription) daily. 8 These statistics highlight the vulnerability of elderly patients to interruptions in continuity of care, and access to essential medications during a natural disaster. It is therefore imperative that health care policymakers develop adaptive, climate change-resilient, health care systems. [3] [4] [5] 9, 10 Natural disasters such as bushfires impact on patients' continuum of care, and subsequently impact on population health. The exact nature of this impact can be better understood by examining the Medication Management Pathway (MMP) Model ( Fig. 1 ) and identifying the points in the pathway that could be potentially disrupted by an emergency event. 11 The MMP model describes nine cognitive and physical steps and three background processes involved in the use of medicines, with a particular focus on the patient. Understanding this pathway, and all the factors that influence each stage of the pathway, enables pharmacists to use medications safely, judiciously, appropriately and efficaciously (the four tenets of the 'Quality Use of Medicines,' which is one of the pillars of Australia's National Medicines Policy). [11] [12] [13] Natural disasters may impact medication supply logistics, for example by impeding modes of transportation, and consequently affect the 'distribution' component of the MMP model. The urgency of an emergency situation may also affect the 'prescribing' stage the reviewing and issuing of the medication order and the effective provision of medicines' information. There are many ways in which natural disasters and other emergency situations can interfere with the Medication Management Pathway, resulting in a negative impact on the medication continuum and ultimately on patients' health outcomes. Therefore, understanding the challenges faced by community pharmacists during bushfire events has the potential to inform future disaster management planning, and the primary health care sector's response to affected populations' health care needs, including uninterrupted access to medicines.
There is very little in published literature on the effects of natural disasters on community pharmacies' operations and the role that pharmacists play during these situations. A literature search of the databases PubMed, EMBASE and Google Scholar yielded several peer-reviewed journal articles that investigated the impacts of Hurricane Katrina in the US and the role that pharmacists played during this disaster. [14] [15] [16] [17] [18] This specific search strategy failed to yield any peerreviewed journal articles relating to community pharmacy operations in Australia during a natural disaster. However, there were a limited number of articles in non-peer-reviewed pharmacy trade magazines related to the role of pharmacists during natural disasters (see Burton K. [19] [20] [21] [22] and Waterman C. 23 ). Having identified this gap in the peer-reviewed literature, the aim of this study was to explore the impacts of the 2012-13 bushfires in Tasmania, Australia on community pharmacy operations, and medication continuance in the affected population.
Method

Study design and participant recruitment
For this study, qualitative research methods were employed to gain insight into the impacts of the Tasmanian bushfires on the community pharmacy sector. Semi-structured interviews with seven Tasmanian community pharmacists were conducted in March 2014. Interview questions were designed to explore any challenges experienced by the pharmacists as they performed their professional duties during the period of the bushfires. Participants were recruited through snowball or chain referral sampling, which is a non-probability method of gathering research participants through identification of an initial participant, who is then used to locate further participants. 24 The participants in this study were chosen because they worked in different locations in Tasmania, thus providing a broader perspective of the impacts of the fires. Ethics approval was obtained from the University of Queensland prior to the commencement of the interviews. Potential participants were invited to participate in the study by telephone or e-mail. Confidentiality of the participants was ensured through the creation of a unique identifier code for each participant, thus de-identifying the data in such a way that it could not be re-identified. The unique identifier code consists of two letters followed by two numbers, and was created using the following formula:
Take the initials of your mother's first name and middle name followed by any two numerals e.g. Susan Jane Smith whose mother's names are Margaret Claire chooses the number 24 -the unique identifier code for Susan is: MC24.
The interviews were conducted by telephone and ranged from 16 to 52 min in duration.
Data analysis
Analysis of the interview transcript data was conducted in two phases. First, the data were analyzed using the text analytics tool, Leximancer Ò , to provide a global context to the discourse, and highlight the significance of identified concepts. Leximancer Ò converts lexical cooccurrence information from natural language into semantic patterns in an automated manner. "It employs two stages of co-occurrence information extraction -semantic and relational -using a different algorithm for each stage. The algorithms used are statistical, but they employ non-linear dynamics and machine learning." 25(p262) Leximancer Ò can be used to analyze the content of textual documents and display the extracted information visually as a concept map. Thus, Leximancer Ò provides a means of quantifying and displaying the conceptual structure of the text, and a means of using this information to explore relationships between the identified concepts. An automated text analysis tool such as Leximancer Ò eliminates the 'human error' component whereby human decision makers may be affected by influences they are unable to report. 25 However, running texts through the Leximancer Ò software involves an editing process in which the researcher may eliminate words such as articles and pronouns (due to their high occurrence without adding to semantic content). This arguably does allow some subjectivity on the part of the researcher to enter into the data analysis process, but it is also acknowledged that the subjectivity of the researcher's analysis of the data is in itself an important part of the qualitative research process. Manual coding of the interview transcripts was also undertaken as the second phase of the data analysis process, and provided triangulation of methods. In this phase, data were manually coded using the open and axial coding methodologies described by Corbin and Strauss. 26 Both phases of the data analysis were independently conducted by the two authors and results compared for interrater reliability. Final results were derived through discussion and negotiation.
Results
Phase 1: analysis using Leximancer
Ò
Concepts in Leximancer
Ò are collections of words that generally appear together throughout the text. "The concept map can be thought of as a bird's eye view of the data, illustrating the main concepts and how they interrelate." 27(p4) Each researcher generated independently several concept maps to ensure the concept maps were stable (i.e. concept maps were identical over numerous iterations). The final concept map generated through discussion and negotiation is depicted in the supplementary material. The two main themes (concepts that Leximancer Ò contextually clusters together) identified in the discourse were 'people' and 'supply.' Several concepts were identified under the theme 'people,' including 'community,' 'pharmacists,' and 'need.' The second major theme that emerged was 'supply,' which covered three main topics of discussion in the discourse, namely, continuity of supply of medications, provision of a 3-day emergency supply of medications, and other issues surrounding supply to patients who have lost all their belongings. The next three most important themes identified in the discourse were 'power,' doctor' and 'staff.' 'Power' is a reference to electricity supply -the interviewed pharmacists identified power outage as a significant problem for community pharmacy operations and medication supply during these bushfires. This theme included concepts such as electronic patient records, the dispensing system and Medicare access. 'Doctor' refers to the interviewed pharmacists' emphasis on the importance of communicating and working with the local doctor to ensure continuity of patient care. 'Staff' refers to interviewed pharmacists' concerns about pharmacy staff not receiving any information from authorities on the bushfire status or on how to deal with the emergency situation. It also included comments regarding staff members' ability to get to or from work during the bushfires (see Appendix).
Phase 2: manual open and axial coding
The two main themes identified using open and axial coding methods were 'people' and 'supply.' These results are consistent with the findings of Phase I. From each of these two themes, three main concepts were extracted, with a further seven sub-concepts derived. These results are presented in Fig. 2 .
The first three concepts identified under the 'people' theme were 'patients,' 'pharmacists' and 'local doctor.' The challenges faced by patients during the evacuation period were indirectly identified through these interviews with pharmacists. Patients were emotionally distraught, and in many cases could not access money to pay for goods (either they had lost all their cards and cash or could not access EFTPOS facilities because all phone lines were down and ATMs were out of action). Some pharmacists had to deal with distressed patients presenting to the pharmacy with interstate scripts for Schedule 8 (S8) controlled drugs (narcotics) (n ¼ 3) which legally the pharmacists were not able to supply. In this situation, pharmacists either declined dispensing the prescription or referred them to the local doctor to obtain a new prescription. Pharmacists were challenged emotionally and professionally during this bushfire. They had to deal with many people who were emotionally vulnerable and they had to comply with government legislation despite the surge in local population, power outages and phone lines being down. Several pharmacists mentioned the need to use their 'common sense' and that being 'pragmatic' is an important trait during emergency situations (n ¼ 3).
"You've got to be pragmatic about what you can have ready for a disaster. It is what it is. As I said, you do the best you can with the systems you've got available to you." "Well there were [regulatory issues] but it was also -at the end of the day you had to have a bit of common sense. We had to work with what we had but also feel that you're comfortable in supplying that so whether that meant calling a GP, calling another pharmacy, that was done."
Pharmacists also mentioned that they didn't charge customers for medications and other essentials (n ¼ 4).
"Yeah, no we didn't charge anyone for that stuff. When that happens, I don't charge for stuff; we just wrote it all off. It was just put through on a write-off account that I've got here. That included all the stock that we gave to the -anyone that lost stuff in the fires, we just gave the stock away." "The secondary issue of whether people had a capacity to pay was a secondary issue for them [pharmacy staff] on the day, and that what they needed to do was to have a record of what people received and any sort of payment issue I would follow up as a secondary issue to us, making sure that people had the medicines that they needed whilst they were on the peninsula."
During the interviews, pharmacists highlighted the importance of having the support of their local doctors during the emergency situation. Interviewees also mentioned how important it was to communicate with doctors and make sure there was an understanding when dealing with customers (n ¼ 2).
"I did talk with our local doctors. I said, we've got an emergency on our hands here. I hope you'll -I'll just provide all of our customers who were affected and replace their medications. I trust that you will give me the prescriptions when you are able."
The last three concepts under the theme 'supply' are disaster management planning, pharmacy operations and the three-day emergency supply regulation. Pharmacists highlighted disaster management planning as an area of improvement by policymakers in order to generate a coordinated response with other emergency services such as the fire department, ambulance, other pharmacists and the local doctor (n ¼ 2).
"Disaster planning is for governments. When a disaster hits, who do you expect to stand up? Yes, you people on the ground that stand up, but you expect your leaders to stand up. They are the ones that need to consider that pharmacies and pharmacists are more actively involved." "So I think there needs to be some sort of involvement whether some particular person needs towho is working closely together with the fire and the ambulance service -can then say to a pharmacist what we need to do or tell us something like that."
Community pharmacists play a primary role in the supply of medications. The logistics of medication supply is only accomplished by coordinating with pharmacy wholesalers and Pfizer, which operates its supply function independent of the three Australian pharmacy wholesalers. The three pharmacy wholesalers are signatories to the Australian Government's Community Service Obligation (CSO) Funding Pool for pharmaceuticals. The aim of the CSO funding pool is to support pharmaceutical wholesalers to supply the full range of medicines available under the Pharmaceutical Benefits Scheme (PBS) to pharmacies across Australia regardless of their location and the relative cost of supply, usually within 24 h. 28 Interviewees (n ¼ 3) mentioned that the wholesalers performed extremely well in terms of delivering and supplying medications to affected pharmacies during these bushfires. The only drug company that does not utilize the CSO wholesalers for the supply of their medications in Australia -Pfizer -failed to deliver its products to affected pharmacies, and subsequently patients, in a timely manner.
"The CSO stands, it's incredibly effective, the drug companies are paid by the Government to be in it; therefore, they're contracted by law to get that stuff to us. If they can't do it, they ring us and tell us and you could never fault Sigma's commitment to that agreement. Again, I've been around for a while and they're the smallest out of the three major wholesalers and they're the ones that have been belted about a bit; we've never had a problem or a fault in that regard, short of the normal operational mistakes." "The CSO wholesalers performed extremely well. Pfizer performed very inadequately, it was a week to get drugs down. They rang us up and said no, we can't get anything down."
According to the interviewees, most pharmacy operations were not impacted greatly with regards to power and staffing, only experiencing the occasional power blackout for a few hours (n ¼ 4). Only the Nubeena pharmacy (located on the Tasman peninsula in south-east Tasmania) experienced sustained power outage.
"We didn't [experience any power blackouts]. The major inconvenience was that a lot of our customers who live on the Tasman Peninsula weren't able to get home. So addressing their medication needs caused us to be busier, particularly in the dispensary." "During that afternoon [Friday January 3rd 2013] we lost power which meant that basically we lost all of our -the pharmacy didn't have a generator -so we lost all of our computers. Our phone lines weren't working at all, the landlines and you could get minimal mobile coverage."
Staffing issues due to roadblocks and personal properties that were under threat also impacted on some pharmacies' operations to varying degrees (n ¼ 5).
"We had one staff member who unfortunatelywhose house was severely under threat. She worked through the Friday and the Saturday. That fire was something like 10 m from her house. Her childrenshe didn't know where her children were, she couldn't get hold of her husband." "Some of our staff -their homes were under significant threat. Yes it did [affect the pharmacy operation] but we do have some good backup staff and it was at a time when universities and schools were on holiday." "The road blockage was sort of a T-junction off the highway so in regards to staff, there was no problem." "Yeah there was [staffing issue]. I mean everyone -I've stayed at one of the senior pharmacy assistants; I've stayed at her place, which was in Nubeena. She also had one of the other pharmacy assistants and her whole entire family staying with her because she lived on the other side of where the road had been blocked."
During the interview, participants were asked if they faced any ethical issues when dispensing a 3-day emergency supply of medications to displaced individuals with no money and prescriptions. Some pharmacists (n ¼ 3) had difficulty dispensing a 3-day supply and support a change in this regulation.
"It seems to me to be a nonsense in a situation like this where our customers -and some of them weren't able to get home for a fortnight -to suggest to them that we would give them a 3-day supply of something and then have them come back in another three days and come back in another 3 days, when it's far easier to just provide their prescription [one month's supply]" "It's not feasible, it's not realistic at all really [the 3-day supply rule]. I'm pretty sure most pharmacists would agree with what I've said. But when you actually are in the situation, it really does make sense to supply some of them with a month's supply."
Discussion
From these interviews, two main themes emerged in the discourse regarding people (patient-centered focus) and concerns around supply (medication continuance). From these themes several important concepts were derived. Although the interviewees were pharmacists, the impacts of this bushfire on patients were indirectly identified. Having lost everything, patients were emotionally vulnerable, and this was compounded in the pharmacy by their inability to pay for medications or other requirements such as basic toiletries. Pharmacists and pharmacy assistants provided psychological support for the emotionally vulnerable, supplied them with necessary medications and other basic needs at no charge, and triaged those patients who required medical attention. Pharmacists bear the responsibility of providing pharmaceutical care that meets the professional standards set by Australian Health Practitioner Regulation Agency (AHPRA) even under the extenuating circumstances of a natural disaster. Interviewees indicated pragmatism as a necessary personal trait during extreme pressure situations such as working in a pharmacy during a natural disaster. Furthermore, interviewees also mentioned their need to feel 'satisfied' and 'comfortable' with the decisions they made in order to avoid liability issues. Interviewees also stressed the importance of pharmacists documenting every transaction with patients, and the reasons behind their decision to supply medications to patients without a prescription. The 'people' theme also provided insight into other attributes that pharmacists displayed during the Tasmanian bushfires. These included 'being actively engaged' and 'proactive.' Pharmacy owners directly affected by the bushfires worked in cooperation with the Director of Pharmacy at the Royal Hobart Hospital to establish a systematic approach to deal with the emergency. The pharmacy owners in the interviews were very proactive -they approached other pharmacists to borrow stock to ensure continued supply of essential medications to the affected area. To ensure medications were delivered before road closure, these pharmacists coordinated with the fire department, police and ambulance services and considered other modes of delivery such as delivery by boat. Interviewees' responses highlighted the lack of a pre-planned, coordinated response from authorities that could assist community pharmacy owners in their response to emergency situations.
The second major theme that was identified in the discourse was 'supply.' Wholesalers who are signatories to the CSO agreement performed very well and were able to ensure continuity of supply of the medications they stock. However, the only drug company that does not use the three wholesalers in Australia (Pfizer) did not ensure continuity of supply of its drugs. By not being a signatory to this funding pool, Pfizer is under no obligation to the Australian Federal government to ensure continuity of supply of the medications they manufacture to community pharmacies and their patients. This becomes an issue if a patient is taking a medication manufactured by Pfizer for which there is no alternative brand available. To put this in context, during these bushfires Pfizer took one week to get their deliveries to Nubeena pharmacy. The obligations of pharmaceutical companies in emergency situations is therefore an issue for consideration by State governments when conducting disaster management planning, particularly if more drug companies opt for a direct-supply model that bypasses the CSO wholesalers.
In a rural community, there is often only one local doctor and one community pharmacy in operation. The importance of a local doctor emerged as an important third theme in the discourse. The State or Territory legislation governing pharmacy practice in Australia varies slightly between states. The emergency supply regulation in Tasmania only allows pharmacists to dispense a three-day emergency supply of Schedule 4 (S4) general medications to individuals who present to a pharmacy without a valid prescription. 29 Pharmacists are not permitted to issue a three-day emergency supply for Schedule 4 (S4) Declared medications or Schedule 8 (S8) narcotic medications.
29 S4 Declared medications and S8 medicines are controlled by law due to the high risk of addiction, misuse or diversion and cannot be supplied without a prescription. Furthermore, prescriptions for these medicines must be written by a doctor practising in the same State as the location of the pharmacy dispensing the prescription. With regards to patients taking S4 medicines that fall under the three-day emergency supply regulation, the pharmacists interviewed reported that this regulation posed difficulties for those individuals affected by the fires, as they were required by law to return to the pharmacy every three days for a further supply of their medications. If an emergency situation extends beyond three days (as was the case with the Nubeena fire which trapped people on the Tasman peninsula), having to repeatedly return to the pharmacy only adds to the ordeal of affected patients who are in an emotionally fragile state. This constant re-supply on the part of the pharmacists also greatly added to their workloads at a time when they were already under extreme pressure. Supply of those medicines that fall outside the three-day emergency supply regulation, i.e. S4 Declared medicines and S8 medicines, also proved to be an issue for interviewed pharmacists. During this bushfire event, pharmacists were unable to help patients who required S4 Declared drugs or S8 controlled drugs (declared or narcotic substances) in the absence of a doctor, and this was an issue for two pharmacists where there was no local doctor working in the area at the time of the fires. The inability to help patients genuinely in need of S8 medicines (e.g. palliative care patients) was flagged as a concern by interviewees. These pharmacists were left with no other recourse but to refer these patients to the nearest hospital (which is not always a viable option in emergency situations with roadblocks or lack of means of transportation).
Another issue that emerged from these interviews related specifically to the lack of involvement of pharmacists in disaster management planning at a government level. There was an apparent lack of communication between pharmacists and external stakeholders such as the fire department, ambulance services and hospitals during these fires. No government department or agency contacted the affected pharmacies during the bushfires to offer support or enquire if they needed any assistance. For example, the Nubeena pharmacy staff ran out of water and couldn't send anyone to obtain some (phone lines were down) because they were inundated with people needing help. Emergency services' staff never thought to check on the pharmacy to see how the pharmacy staff were managing. Interviewees commented that there was a lack of a coordinated response to the disaster. Several pharmacists mentioned the need to be supported by relevant professional boards or government agencies, as there is a lack of information and no clear guidelines to cover pharmaceutical supply during emergency situations in Australia. This research clearly highlights the need for the active involvement of pharmacists in all stages of disaster management planning to ensure there is an integrated response by pharmacists and other health care professionals enabling continuity of care to the affected population.
The loss of all their belongings, and the emotionally distressed state of the patients presenting to the pharmacy, added a layer of complexity for pharmacists when trying to ascertain which medicines patients required. In emergency situations patients often can't tell the pharmacist what medications they are currently taking, and obtaining a medication history from them is challenging. Following their experiences with the bushfires, many of the interviewees mentioned their support for the Personally Controlled Electronic Health Record (PCEHR) system as a long-term goal for Australia. PCEHR is essentially a summary of a person's complete health records that is available electronically to both patients and consenting health care providers. 30 This online health summary allows patients to receive the right treatment at a faster, safer and easier way by including vital information such as past medical history, current medications, allergies, hospital discharge summaries as well as immunization records and pathology results. 30 Having all of a patient's medical history in one location is ideal in these types of situations; however, the interviewees acknowledged that power outages negate the benefits of a PCEHR.
All interviewees mentioned their willingness to provide integrated care through expanded scope of practice to the public during disaster situations. One interviewee triaged patients in the pharmacy so that minor patient presentations treatable in the pharmacy setting did not end up presenting to the doctor's surgery taking the doctor away from more serious cases. The provision of basic wound care was also identified as an area where pharmacists' skills were underutilized.
Study strengths and limitations
The strength of this qualitative research lay in the use of both computer software and manual analysis of data thus providing triangulation of methods. Furthermore, the data were analyzed by two researchers separately to increase inter-relater reliability. The semi-structured interview format was selected by the researchers because it enabled an in-depth exploration of viewpoints, issues and discussion, and provided 'richer' data compared with using purely quantitative research methods employing a questionnaire tool. The potential shortcomings of this study were the relatively small sample size and the focus on only one natural disaster within Australia. It is therefore recommended that further research be conducted in this area across a greater sample size and demographic.
Conclusion
This research project highlighted the need for pharmacists to be involved in disaster management planning as community pharmacies often serve as an important triage point for the public as well as being potentially the sole providers of primary care during natural disasters. To carry out this function, pharmacists need support from relevant government agencies/departments. There should also be provision at a government level for compensation to affected community pharmacy owners for any medications and basic necessities that are supplied free-of-charge to affected patients during emergency situations. This research also highlighted the need for a review of the emergency supply regulation to include contingency clauses for extenuating circumstances such as natural disasters.
